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(57}Abstracb 

V<^> ^ j- N ' "L - M<N * o o \ N * an extra-low carbon steel 
- * N <o ^ a * mv eh the decarburizing speed at the \ ^ 
time under vacuum slate *s not damaged and reoxidation o m N s& ^ , 

v *dk- !< s ed and the clogging of an immersion nozzle at the ,\v * v \ ? x : 
time is prevented. 

- N x x v nn s v. x \iuoing the extra-low carbon smc nx .^hv t >! g 

^ ^ ring the deearburizing treatments nn \ ? >u-* 
ladle unde: vacuum some. Vr-v. sen \y- -on of the molten slag in the ladle in the vacuum 
treating process is adjusted so that tree composition of the molten slag In the ladle after 
coopering the deoxidizing treatment becomes by wt.% of 30-60% CaO, <10% Si02 ; 

of FeO and MnO 
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CLAIMS 
[Claim(s)] 

% \ ,\.oa ^e - , arbon steel fo> aa 

deoxldatlon processing after carrying orb \ ^ v ^ processing of the molten steel in ; 

o esentation of the m v 

, ^ CaU 30 b v C ^ . o 

^ , * MgO:1Q-2( 'o and FeO a M 0 tw\ 
j )« owcarbo ste« of having exc* led n \ \ . s ^ a > 
v NN \>v ^ xi by adjusting the k ^ ^ 

in a ladle. 



[Translation done.] 
* NOTICES * 

JPO N \ « V 

damages caused by the use of this translation.. 

1 .This document has b« ) er. Sc Hransl; \ma >t reflect the 

original precisely. 

2b**"' shews the word winch can not be translated. 
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DETAILED DESCRIPTION 
[ I ■ led Description of the Invention! 

[Field of the Invention bs mvemk elates to t act approach esper. " scterizeci 



[0002] 

!!;e.muotion of the Prior Art] Super-low carbon steel is used fo 
of the automobile by which it Is required that surface dlscontln 
,\\ and is case I sa ngoi si o ov carbon a 
N - v ken 
iOOObj As me ^ ea ^ approach at the time of ingoiinc 

method of making norsdeoxidleed molten steel cause an deca 
vacuum is common. That Is, It is decarbonized until carry out t 
nolle stee wftos carbo cont< v - y N ; . v , c 
oxygen supplied from the outside, such as oxyoen b ■ molten s; 



arbonizatio . o c s ) - 

t or more. When obtaining moiten s . ^ . - m 



i\ v: by ti 

used ss competed, a , ^ \ s ->\ ten steel and 
The oxide (aluminum 203} of aluminum generates 
5ins in a oast piece, without being removed from tb 
ig continuous casting, if serves as nonmetailic incii 



*obiie ( and the nonmetailic inclusion of a system may become 
> accumulate near the front face c 

^ N continuous casting, if a submerged nozzle bio 



imse ror a proouet. m oroer so prevent lock out or 
be necessary to increase the qw ?ate ot 
5 submerged nozzle. When the 
f a cast piece and rem sins, it beco 
srder to orevent the surface discontinuity of such o 



/ers oetcre the decarbonlzafion processing under the time of 
furnaces, such as a converter, or a vacuum has been taken 



reheated by Job 



blowing a 
ng oxygen 



* top 



clsasi/My' ?0O-x 



i worn a lance ay Pas approach, that reason b that toe o.xvqen suoplv from the 
oxide contoured io an decarbonlzafion reaobon fate, and oxygen required , 
nation reaction runs short in order to make low content of the low-grade oxide 



>difiers and fluxes are added In tapping in order io make content of the sum total of FeO 
d MnO in the slag after tapping 5% or less, there are problems, like descent of the molts 
iel temperature In a ladle Is large. 

310] On the other hand, after r , processing under a vacuum and performir 

oxidation processing by aluminum, by add>no - - , „ v > - - - 

}&\ in a vacuum tub, aluminum and the reaction in steel reduce the content of low-grade 
s v N 3 i a con eO, and MnO, ort cur< 



^ v " a e N v 

ses MgO .-a 



pnoute to homogeneity out soi;ci;nes ;n the interface of a slag and mollen steel partially, 
aodit.cn is stabilized : and may not be acq.. 
N \> N -^e - v av fall greatly. Therefore, it is necessary to spray oxygen gas 
,v * \ N *i-ce n a vacuum tub, and to raise the temm n„ - N ° ^•'k^na 
d there is a problem that only the steel inferior to a deter oo - \ , 

"Oblem(s) to be Solved by the invention] Without spoiling the decarbonizatlon rate at the 
N ^ ^ssing under a vacuum, this o* - ^ ^ ^ , ^\u>0^ 
the molten steel from the molten slag In a ladle, and prevents lock out of a submerged 
t \j and aims at offering the a s \ ^ \ \ 



tmaroonmation processing of the reckon steel in a ladle under a vacuum, In the approach of 

va sur c > > by carrying out deoxidatio pro.e^ 
•escalation of ihe molten slag in Ihe ladle after m processing termination is weight 

CaO ) 03 it the sumtoi* 

sO:10d>0% ; and FeO and MnO may become 5 ~ 15% II is in the inoot approach of 



reason of the molten slag in a ladle. 

rgei super-low carbon steel Is about 0.005 or less % of 



f the decarbonlzafion processing under vacuum down 



i as RH 
stergency 
:>oessirsg 
lion of the 



ooou?sro-; 



appro; 
most e 



st( < ! - o* 

[0018] It carried out the knowledge of the important thing especially that t 
persons choose appropriately the stage to make the molten siag m the in 



^o • tie s adsc 
v - v 1 ^ o v ^ - k j in a hdle needs to control c 
on- - p That is it the molten siag 



* an continuous cast^ -a - - n 

N N n >ftes deoxidation pse . , - 



v undish is r 

.a " s . , ^ superheat of the moderate ran; 

. - o Ni ~ - o n a ladle w \ ^ , a^ 
v \. " s ot within a ladle, tundish, 
v s oat is too high, ih 



iwefore, It is desirable for target C [ this invention ] content to make moron steel 
oopemture in the ladle at the time of continuous casting Initiation of 0,005 or less % of the 
ought of super-low carbon steel about 1590-1620 degrees C In addition, the temperature c 



5 with the stage, re , the temperature of 1500-1o20o:legme C molten 
ous casting, it turned out to reoxidation prevention of molten steel that i 



< )lume % exte 



eataiilze in moke; 



JP-AO;0(m W86V4 



eUM\ Vo ODoci 



(Embodiment of the Indention] In order to adjust the presentation of the rooster, siag in the 
ladle after deoxldstion processing termination to the proper range, It is good to control the 
outflow of a slag as much as possible, and to add calcined lime, a natural rnaqnesia, a 



aluminum ashes and an alurninunwCaO system, may be added, 

decarbonlzation -processed and deoxidation processed with vacuum processors 
and DH. Flux is added to the molten steel in a vacuum tub by this vacuum down 
processing, and dm presentation of the molten siag in the ladle after vacuum ore 



such as aluminum, in case dux is added to the molten steel In a vacuum tub. aluminum 2 
>. v m v v.^ j is carried Cv 

s ng molten steel after [ aluminum m , , 

^ , i -dag absorb an oxide efficiently. In acidify ^ m - ^ » , ^ 
Interface of molten slag and molten steel effectively, it is desirable after addition ef flux to 



v nJ \t adjusts so that N ^ e'^-m • - . w^ 
- s as i io rads oxide Wo^ , v N s ^ w _->e 
v " a converter etc., P2 05, and TiQO m 
may ba Included. Below ; the presentation of the molten slag in the ladle after deoxldadon 
m - , v ^ 

[002 ' i Cm? is 30 - 60 w of the weight (it is only hereafter descr ceo s 

203, it may be 20 ■■ 50%. There is little effectiveness which absorbs the oxide generated 

^ s v * N iocessing with aluminum etc ess than 30 of cite 
sg rOon t 1 » - , ^ . he temperature of the rnolte^ * 
crystallize solid phase will become higher than the temperature of the an< 
above, 

10028] aluminum 203 At less than 20%, the fluidity of molten siag worsens and the 

N r ^ \ \ n xess>ng 

same phenom 5 i -sppe N s 
N ^ - xi above anc ^ c , ^ 
s ^ N v N N OVhen it is two or more th* 

^ a : • iiiii!'\' ,N >% *e m , ^ ~. x ^ i phase Moreove* . - ^ N s \, 

Is MgO-aiuminum 202. if aluminum 203 is 40% or more less than in two. It becomes easy to 

10030] MgO may do 10 - 20%. CaO arid aluminum 203 which were mentioned above It is 

N s , C V 5! ^ cm V N 

ygO-aluminum 203 as solid phase. MgO cannot crystallize solid phase easily at less than 
10%. Since trie effectiveness which absorbs the oxide generated when the fluidity of molten 
slag worsened and carried out deoxidaticn processing with aluminum etc. will decrease if 



\e temperati 

higher than the temperature of the range mentioned 



[0032] The sum Iotas of FeO and MnQ is made 
molten steel from molten slag car; be controlled 



modifier ]. and to spray oxygen gas on the front race of the molten steel in a vacuum tub ; 
without deiaying the decarbomzatlon rate at the time of the decarbonixation processing 
under a vacuum. However, if it ^ x s 

place. At less than 5%, it become , * 

N co ^ seel required for the. N 
decarbonixation reaction not only becomes slow, but may not oe able to perform the ingot 
super-low carbon steel. 

; a ? of solid phase and * 



geoo. meroovoo a waumiuminum /got VVhen making solid phase cn/staliize, tee bi 
^ i e calcined lime which uses CaO as a c - ^ , ^ * 



. v ^ "lation 



the temoerature of molten steel on the oontram wOt come out if it adds exceedem 2ko 
|0037] 

[Example] Corresponding to the trial shown in Table 1 which mentions 2?0t super -loo 



mere reliable on the occasion of tapping, the slag outflow from a converter was controlled 
v g ^ - s . ^ v , v \ s 

was added as a flux and aluminum ashes and alurninum-CaO system flux were suitably 

|0038] Next, using t decarbonization processing was performed under the vacuum until 
the carbon content in molten steel became 0.005% or less, ft deoxidized by having added 
aluminum to the molten steel in a vacuum tub alter that, and aluminum content in molten 



file: ///('. ■: ; l>< ; cuiy;c;nis%20i!!)d%.?0Se;tingi:/rnichaei/My%20Doi 



pomm i ne sampie or cue rnon:en S:ag in a same was extracreo cetera c 
checked, in order to refer to the presentation of the checked molten si 



[0040] Moreover, it was made to be in a liquid phase condition with the uniform pan: who; 
holds molten steel temperature at 1600 decrees C or more, and contacts the molten me 



s * w cad the total amount m n 
^ v » under [ of a cross-section se \ 



n \ \ ^ , ^ \ v m x — 

n n^ ao - - , i N c >- v si^ ^ c - . ^ s \ w-m m - ^ 

No i or v example of mo invention mentioned later, indexation of the results of an 
x m w - , n . , - - v cast piece of other trials was carried out, and they 



;■; fell of the temperature of molten slag worn computed 
)45j A test condition and a tost result am shown In Table 1 



ft 



ly, and the cf< 
i It with good < 



se trials was as low s 
>e were also as low a 
% cast piece was also 

■ioHized fo = he molten 



!; reu and lone,- in the molten siag in the ladle a tier cieoxidaiion processing 
;ms5 1 at is In the result computed using c . " , . , " 

- \ aiue of a presentation of the mo i - 



jached trial No. 5. and ^aluminum was low. molien steel ana the load amount of 
a cast piece were also low al: 6, and the cleanliness characteristic of a cast piece 
N * j have crystal > * s ^ . „ ^ s 



sing termination by this invention ;n S. MgO content o low at trial 



[0052] Drawing 1 is drawing showing the effect the presentation of the molten slag in the 
ladle after deoxidation processing termination affects reoxidaiion of molten steei it is the 

i content 0 the moite , N nrnedlately afte \ > 
[aluminum] about aluminum content in the molten steel in the iundlsh under continuous 
casting [aluminum]. The value [a!uminumj/0 which **(ed) Relation with continuous casting 
time amount is shown about trial No 1 : and 5. 6 and 8. 

[0053] in trial No.l which can be presumed thai solid phase crystallines at least 1% to 
molten slag as compared with ma! Mo. 8 presumed that solid chase does not crystallize o 
molten slag, reoxidafion of molten steel Is understood that the effectiveness of reoxidaho 
" ^ m > c-\ ^ N , w s 
r trial No.5 and No. 6 further. 
[0054] 

[Effect of the invention] By application of the approach of this Invention, reoxidaiion of the 
molten steei from the molten slag in a ladle can be controlled, without spoiling the 
K.wnm ; :;n rate ai the time of the decarboiK o \ a 

Moreover, lock out of a submerged nozzle c, v K s * s 

nasi \g \ it t s >t n< N $ )ss " N e ro ingot the sue N 
cletergency. if cornet he oveiempnas ^ \ x N > v * ^ 
v ^ \ " - N ^ ^ of suitable flux. Moreove , \ N N «. ^ 



[Translation done ] 
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JPO and NCXPX are not responsible for any 

;n d > xxs of this translation 

^nslated by computer So the translation m > \ ^ ^ i - 

x N ^vw,-, \ ^ - w , * m ot bo translated. 
3. In v Orawlngs. any wmds are not translated. 



he presentation of the molten slag in the ladle after deoxidation processing 
drawing showing me effect affect ■ eoxioatioc of molten steel. 
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[Translation done.] 
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